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THE STATUS OF HORN FLY RESISTANCE 
IN SOUTH DAKOTA 
Emmett R. Easton 
Department of P lan t  Science 
Summary 
Ear  t a g s  conta in ing  t h e  organophosphate i n s e c t i c i d e  c h l o r p y r i f o s  have been 
e f f e c t i v e  i n  t h e  c o n t r o l  of r e s i s t a n t  horn f l i e s  i n  t h r e e  wes tern  South Dakota 
l o c a l i t i e s  during 1986. Resis tance l e v e l s  of 50-fold t o  pyre thro id  i n s e c t i c i d e  
were de tec t ed  i n  horn f l y  populat ions a t  Cottonwood, Colome and S tu rg i s .  
(Key Words: Resis tance.  Synthe t ic  Pyrethroid.  Horn Fly Haematobia i r r i t a n s . )  
In t roduct ion  
Ear  t a g s  conta in ing  s y n t h e t i c  pyre thro id  i n s e c t i c i d e  (Fenvalerate .  
Permethrin and more r e c e n t l y  F l ~ c ~ t h r i n a t e )  have provided e x c e l l e n t  c o n t r o l  of 
horn f l y .  Haematobia i r r i t a n s ,  populat ions and have -been of vary ing  success  i n  
reducing f a c e  f l y ,  Musca autumnalis,  populat ions i n  South Dakota f o r  over  4 yea r s  
(Easton e t  a l . .  1985).  I n  r ecen t  years .  however, t h e  s i t u a t i o n  has un fo r tuna te ly  
been changing. A number of l i v e s t o c k  producers near  Martin and Mission i n  
western South Dakota and o the r s  i n  the  Cottonwood-Philip a r e a  of Jackson and 
Haakon Counties claim t o  have received poor horn f l y  c o n t r o l  when us ing  e a r  t a g s  
i n  l a t e  1985. Many producers i n  Bennett. Jackson. Stanley. Todd and Tripp 
Counties d id  no t  purchase e a r  t ags  i n  1986 due t o  t h e i r  experiences w i t h  t h e  l a c k  
of c o n t r o l  i n  1985 so  many farm s t o r e s  i n  wes tern  South Dakota a r e  n o t  c u r r e n t l y  
s e l l i n g  these  products  and a r e  promoting a l t e r n a t e  means of con t ro l .  
Res is tance  t o  t h e  pyre thro id  m a t e r i a l s  i n  e a r  t a g s  was f i r s t  repor ted  i n  
F l o r i d a  i n  1983 and by 1985 r e s i s t a n t  f l y  populat ions were a f f e c t i n g  c a t t l e  i n  10 
s t a t e s  i n  t h e  Great P la ins  (Kunz and Schmidt. 1985).  When s i m i l a r  r e s i s t a n c e  
behavior  was de tec ted  i n  t h e  Valent ine  a r e a  of no r th  c e n t r a l  Nebraska. t h r e e  
farms i n  t h e  Mission a r e a  of South Dakota i n  l a t e  1985 were a l s o  observed t o  have 
numbers of horn f l i e s  t h a t  averaged 200 pe r  animal. Animals tagged w i t h  E c t r i n  
( f e n v a l e r a t e  i n s e c t i c i d e )  e a r  t ags  under con t rac t  wi th  the  Ralston Purina Company 
were observed t o  have horn f l y  populat ions of over 250 f l i e s  pe r  s i d e  on an 
animal when observed i n  August of l a s t  yea r  (Jack Shugart. personal  
communication. Ralston Purina Company). 
A need e x i s t e d  t o  determine whether r e s i s t a n c e  was a major f a c t o r  opera t ing  
i n  South Dakota which would account f o r  poor horn f l y  c o n t r o l  c u r r e n t l y  repor ted  
i n  much of our  s t a t e  west of t he  Missouri River. I f  r e s i s t a n c e  was the  problem. 
a l t e r n a t e  means of con t ro l  would need t o  be developed. 
Experimental Procedure 
I n  o r d e r  t o  determine i f  r e s i s t a n c e  ex i s t ed ,  a  f i l t e r  paper  assay technique 
was employed t o  monitor t h e  r e s i s t a n c e  t o  py re th ro ids .  
With t h e  a i d  of a  heated sharp  instrument ,  a  1/4" round ho le  was melted i n t o  
t h e  bottom of 21 3 3 / 4  x 7/8" p l a s t i c  p e t r i  d i shes  j u s t  l a r g e  enough t o  
accommodate t h e  end of a  g l a s s  tube  from a b a t t e r y  powered a s p i r a t o r .  Six t o  
e i g h t  sma l l e r  ho le s  1/6" i n  diameter  were a l s o  melted through t h e  bottom of each 
d i s h  t o  provide a i r  f o r  t h e  f l i e s  bu t  n o t  l a r g e  enough t o  permit them t o  escape. 
F i l t e r  papers  were t r e a t e d  w i t h  a  1 - m l  s e r i e s  of d i l u t i o n s  of a  s y n t h e t i c  
py re th ro id  i n s e c t i c i d e  (Fenvalera te )  a t  t h e  dosages of 12.5, 6.25, 3.125. 1.562. 
.781, .391, . I95  and .0977, r e s p e c t i v e l y  (method of D. C. Sheppard, unpublished) .  
A f t e r  t rea tment  f i l t e r  papers  were kep t  i n  aluminum f o i l  packets  t o  prevent  
decomposition. When ready t o  use, t h e  papers  were placed i n  t h e  top of each 
p e t r i  d i s h  and t h e  bottom of t h e  d i s h  placed on a s  i f  i t  were on t h e  top. The 
assembly was then  taped toge the r .  
Horn f l i e s  were n e t t e d  o f f  of t h e  c a t t l e  a t  (1)  t h e  Cottonwood Range and 
Lives tock  Research S t a t i o n ,  (2)  t h e  SDSU cow-calf herd  a t  F o r t  Meade and (3)  t h e  
ranches of Ohmer Cook and C l i f f o r d  Fees n e a r  Cottonwood and Chandlor Shippy sou th  
of Colome. A b a r l e y  cow-cake food supplement conta in ing  molasses was used t o  
a t t r a c t  t h e  animals  a t  t h e  Cook and Fees '  ranches. F l i e s  were taken  o f f  t h e  
backs of animals  when herded i n t o  a  chu te  a t  t h e  Cottonwood S t a t i o n ,  a t  F o r t  
Meade and n e a r  Colome. 
A f t e r  f l i e s  were n e t t e d  from t h e  c a t t l e ,  they  were a s p i r a t e d  from t h e  n e t  
and 12  t o  15 allowed t o  e n t e r  each p e t r i  d i sh .  The 1/4" opening was then  sea l ed  
w i t h  t a p e  t o  prevent  f l y  escape. A l l  p e t r i  d i shes  w i t h  f l i e s  were placed i n  a  
cool  box t o  prevent  dea th  from high temperatures .  A f t e r  2  hours ,  a l l  f l i e s  t h a t  
were obviously dead and any unable t o  s t and  were counted a s  dead. Numbers of 
dead f l i e s  were a l s o  counted a f t e r  8 and 24 hours. The percentage  k i l l  a t  each 
l e v e l  was computed inc luding  a  check. The check cons i s t ed  of a  p e t r i  d i s h  w i t h  
an u n t r e a t e d  f i l t e r  paper. The percentage k i l l  was p l o t t e d  a g a i n s t  t h e  dosage 
l e v e l  on semi-log p r o b i t  graph paper. A "bes t  f i t "  l i n e  was drawn t o  determine 
t h e  LC50 of t h e  populat ion.  An LC50 f o r  each herd was d iv ided  by a  s u s c e p t i b l e  
LC50 of .13 g/cm t o  determine t h e  r e s i s t a n c e  f a c t o r  (R/S). The LC50 i s  def ined  
a s  t h e  dosage t h a t  k i l l s  50% of t h e  populat ion.  
I n s e c t i c i d e  e a r  t a g s  con ta in ing  5.0% c h l o r p y r i f o s  and 7.0% cypermethrin 
synergized w i t h  3.5% piperonyl  butoxide (Max-Con, Y-Tex Corporat ion)  were 
eva lua ted  a s  an a l t e r n a t e  management s t r a t e g y  on beef c a t t l e  herds  i n  t h r e e  a r e a s  
of t h e  s t a t e  where r e s i s t a n t  horn f l i e s  were suspec ted  t o  be  p re sen t .  Ear  t a g s  
were suppl ied  a t  t h e  r a t e  of two p e r  animal t o  Black Angus c a t t l e  a t  t h e  
Cottonwood Range and Lives tock  Research S t a t i o n  i n  Jackson County and t o  herds  
owned by Chandlor Shippy and t h e  I r e l and  Brothers  n e a r  Colome, Tripp County, and 
Martin,  Bennet t  County, r e spec t ive ly .  
Resu l t s  and Discussion 
An economic t h r e sho ld  of 50 f l i e s  p e r  s i d e  has been recommended f o r  horn 
f l i e s  a f f e c t i n g  beef c a t t l e  on t h e  Northern Great  P l a in s .  When horn f l y  numbers 
exceed t h i s  t h r e sho ld ,  economic l o s s e s  i n  terms of r educ t ion  i n  t h e  r a t e  of g a i n  
a f f e c t  t he  l i v e s t o c k  producer.  Two beef c a t t l e  herds  monitored f o r  horn f l y  
popu la t i ons  i n  wes te rn  South Dakota dur ing  t h e  1986 summer season  ( t a b l e  1 )  had 
f l y  numbers t h a t  exceeded t h e  economic t h r e sho ld  from J u l y  7  through t h e  month of 
August, even though t h e  animals had been t r e a t e d  e a r l i e r  w i t h  s y n t h e t i c  
py re th ro id  e a r  t ags .  Numbers of f l i e s  on herds  t r e a t e d  w i th  t h e  py re th ro id  e a r  
t a g s  were a t  l e a s t  a s  h igh  a s  t h e  numbers of f l i e s  on herds  where no i n s e c t i c i d a l  
c o n t r o l  was maintained. 
Where e a r  t a g s ,  on t h e  o t h e r  hand, con ta in ing  an organophosphate i n s e c t i c i d e  
( c h l o r p y r i f o s  o r  Dursban) were used on neighboring herds  of c a t t l e  i n  two of 
t h e s e  a r e a s ,  a  cons ide rab l e  r educ t ion  of horn f l i e s  was noted ( t a b l e  2 ) .  This  
in format ion  suggested t h a t  r e s i s t a n t  horn f l y  popula t ions  were widespread i n  t h e  
r eg ion  and when f l y  popu la t i ons  reached approximately 200 f l i e s  p e r  s i d e  by 
August, e f f o r t s  were made t o  t e s t  l i v e  m a t e r i a l  f o r  r e s i s t a n c e  t o  py re th ro ids  
( t a b l e  3 ) .  LC50 va lues  of -above .13 g/ml i n d i c a t e  a  probable  r e s i s t a n t  
popu la t i on  and provide  evidence why poor f l y  c o n t r o l  i s  be ing  achieved i n  t he se  
a r e a s  w i t h  t h e  u se  of s y n t h e t i c  py re th ro id  e a r  t a g s  con ta in ing  f e n v a l e r a t e  o r  
penne thr in .  Even though herds  i n  o t h e r  a r e a s  have n o t  been t e s t e d  a t  t h i s  t ime,  
t h e r e  i s  good l i k e l i h o o d  t h a t  r e s i s t a n c e  t o  py re th ro id  i n s e c t i c i d a l  e a r  t a g s  i s  
now widespread throughout wes te rn  South Dakota. Herds of c a t t l e  i n  t h e  
F t .  P i e r r e  a r e a  t h a t  were tagged w i t h  py re th ro id  m a t e r i a l s  were noted t o  have 
horn f l y  numbers g r e a t e r  t han  50 f l i e s  p e r  s i d e  dur ing  Ju ly .  1986. 
Producers i n  1987 should r e f r a i n  from us ing  e a r  t a g s  con ta in ing  p y r e t h r o i d  
m a t e r i a l s  on t h e i r  animals and use  a  t a g  con ta in ing  an organophosphate ma te r i a l .  
A s p e c i a l  24C s t a t e  l a b e l  f o r  t h e  Max-Con t a g  con ta in ing  c h l o r p y r i f o s  has been 
a p p l i e d  f o r  by t h e  Y-Tex Corporat ion and t h i s  product  w i l l  hopefu l ly  b e  a v a i l a b l e  
i n  farm s t o r e s  i n  1987. Tags conta in ing  t e t r ach lo rv inphos  o r  Rabon ( o r i g i n a l l y  
developed by t h e  Diamond Shamrock Company) a r e  an a l t e r n a t e  product  s t i l l  
a v a i l a b l e  from t h e  SDS Bio tech  Company (now Fermenta Animal Hea l th ) .  There i s  
i n c r e a s i n g  evidence, however, i n  t h e  s t a t e s  of Nebraska and Kansas t h a t  t h e  Rabon 
t a g  does n o t  l a s t  l o n g e r  than 3  months. Producers wishing season-long f l y  
c o n t r o l  w i l l  have t o  r e t a g  l a t e r  i n  t h e  summer when us ing  t h i s  product .  A 20% 
Diazinon t a g  may a l s o  be  a v a i l a b l e  t o  producers  i n  1987 i f  a  s t a t e  l a b e l  i s  
approved. 
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TABLE 1. THE FAILURE OF SYNTHETIC PYRETHROID 
IMPREGNATED EAR TAGS TO CONTROL HORN E'LIES ON 
TWO RANCHES I N  WESTERN SOUTH DAKOTA I N  1986 
Mean number of 
horn  f l i e s / s i d e  
Date  Mar t ina  cottonwoodb 
J u l y  7 
J u l y  24  
J u l y  31 
August 7 
August 1 4  
August 28 
a Herd owned by t h e  I r e l a n d  B r o t h e r s  was 
t r e a t e d  w i t h  Permethr in  Y-Tex Gard s ta r  e a r  t a g s  
a t  t h e  r a t e  of one t a g  p e r  c a l f .  two t a g s  p e r  
b u l l  and none i n  t h e  cows. 
One-half of a h e r d  of c a t t l e  owned by Ohmer 
Cook was t agged  w i t h  E c t r i n  e a r  t a g s  ( c o n t a i n i n g  
f e n v a l e r a t e )  a t  t h e  r a t e  of one t a g  p e r  animal  
and t h e  remaining h a l f  w i t h  Y-Tex Gard s ta r  t a g s  
c o n t a i n i n g  Permethr in .  
TABLE 2. EFFICACY OF MAX-COP INSECTICIDE IMPREGNATED EAR TAGS 
CONTAINING 5.0% CHLORPYRIFOS AND 7.0% CYPERMETHRIN W I T H  
SYNERGIST FOR THE CONTROL OF RESISTANT HORN FLIES ON 
THREE mSTERN SOUTH DAKOTA RANCHES DURING 1986 
Loca l i t y  
Colomea  arti in^ Cottonwoodc 
Date Week Tr ipp  Co. Bennet t  Co. Jackson Co. Control  
May 28 
June 15 
J u l y  7 
J u l y  24 







Pre t rea tment  









1 4  
Avg mean 9.8 9.5 11.2 90.8 
June 15 
J u l y  7 
J u l y  24 
J u l y  31 
Aug 7 
















Avg mean 89.9 87.2 86.5 
a Herd awned by Chandlor Shippy. 
Herd on ranch owned by t h e  I r e l a n d  Bro thers .  
Cottonwood Range and Lives tock  Research S t a t i on .  
Mean number of horn f l i e s  p e r  15 animals.  Animals tagged on June 1 a t  r a t e  
of two t a g s  p e r  head. 
TABLE 3 .  HERDS OF BEEF CATTLE TESTED I N  WESTERN SOUTH DAKOTA 
FOR RESISTANCE TO PYRETHROID INSECTICIDES USING THE FILTER 
PAPER RESIDUE TECHNIQUE OF SHEPPARD 
Date  Ranch County LC50 R/ Sa 
August 1, 1986 O h e r  Cook J a c k s o n  6.9a 53 
August 8. 1986 C l i f f o r d  Fees  J a c k s  on 6.8a 5 2 
August 14. 1986 Cottonwood Range and 
L i v e s t o c k  
Research S t a t i o n  J a c k s o n  6.8a 5 2 
August 28. 1986 Chandf o r  Shippy Todd 6.8a 5 2 
August 28. 1986 O h e r  Cook Jackson  6.9a 5 3 
Sept .  26. 1986 F t .  Meade. SDSU Meade 6.4a 49 
